. In the standard model of early Solar System formation, chondrites are considered to be the first objects to accrete, consisting of dust and debris from the proto-planetary disk including refractory inclusions (CAIs) and chondrules. As such, chondritic meteorites are generally believed to represent the precursor material from which differentiated planetesimals accreted. Although this model is broadly consistent with the relatively young mineral ages (<4.558 Ga) obtained for differentiated meteorites by long-lived or absolute chronometers such as the Pb-Pb system, it implies that asteroidal magmatism occurred after extinction of the 26 Al nuclide -the principal heat source postulated to have induced planetesimal melting in the young Solar System. However, the recent report of an absolute Pb-Pb age of 4.5662±0.0001 Ga and small 26 Mg excesses for angrites, a rare class of basaltic meteorites, indicates that in some cases asteroidal melting occurred during the lifespan of the 26 Al nuclide, and may predate accretion of some chondrite parent bodies [5]. Given the implications of this revised angrite chonology for our understanding of early Solar System processes, we extended our high-precision Mg isotope study to more common groups of achondrite meteorites (eucrites, diogenites and mesosiderite silicate clasts) to search for 26 Mg excesses (δ 26 Mg*) potentially resulting from the decay of 26 Al. These Mg isotope measurements of bulk meteorites are insensitive to the effects of post-crystallization redistribution of Mg isotopes amongst different minerals, and enable dating of basaltic meteorites to ± 200,000 years if the Al/Mg fractionation associated with silicate melting occurred within the first 3-5 Myr of Solar System formation.
. In the standard model of early Solar System formation, chondrites are considered to be the first objects to accrete, consisting of dust and debris from the proto-planetary disk including refractory inclusions (CAIs) and chondrules. As such, chondritic meteorites are generally believed to represent the precursor material from which differentiated planetesimals accreted. Although this model is broadly consistent with the relatively young mineral ages (<4.558 Ga) obtained for differentiated meteorites by long-lived or absolute chronometers such as the Pb-Pb system, it implies that asteroidal magmatism occurred after extinction of the 26 Al nuclide -the principal heat source postulated to have induced planetesimal melting in the young Solar System. However, the recent report of an absolute Pb-Pb age of 4.5662±0.0001 Ga and small 26 Mg excesses for angrites, a rare class of basaltic meteorites, indicates that in some cases asteroidal melting occurred during the lifespan of the 26 Al nuclide, and may predate accretion of some chondrite parent bodies [5] . Given the implications of this revised angrite chonology for our understanding of early Solar System processes, we extended our high-precision Mg isotope study to more common groups of achondrite meteorites (eucrites, diogenites and mesosiderite silicate clasts) to search for (Fig. 1) Given that the reported excesses of 26 Mg are relatively small, it is important to consider whether a contribution from spallation reactions could account for these anomalies. However, the cosmic ray exposure ages of the studied samples vary widely and are not correlated with the magnitude of δ 26 Mg*. Exposure ages for angrites and eucrites are generally relatively short (<30 Myr) compared to the Vaca Muerta mesosiderite (∼133 Myr), and yet both sample suites have similar δ 26 Mg* (Fig. 1 Al was homogeneously distributed in the early Solar System, and that the EPB and MPB were not characterised by either an unusually high Al/Mg ratio or distinct Mg isotopic composition as compared to other inner Solar System materials. These assumptions appear to be valid given the homogeneous Mg isotope composition of reference inner Solar System bodies and diogenites from the EPB (Fig. 1) These new timescales for volcanism on the EPB and MPB allow modeling of the minimum accretion ages of differentiated asteroids in the early Solar System. Oxygen isotope data for the EPB and APB suggest that high degrees of partial melting (>50%) were necessary during silicate differentiation in order to account for the homogeneity of ∆ 17 O in sample suites from these asteroids [6] . Using this constraint, we have modeled the thermal evolution of a heating asteroid in order to determine the time interval between accretion and silicate melting, assuming instantaneous accretion and that heating occurred solely by the radioactive decay of 26 Al and 60 Fe. Results from this modeling require accretion of the EPB, MPB and APB to be largely completed within 0.8 Myr of Solar System formation. Given that chondrules in the Allende chondrite formed over an interval that was contemporaneous with CAI formation and continued for at least ∼2 Myr [8], these new accretionary timescales for differentiated planetesimals demonstrates that planetesimal accretion occurred contemporaneously with chondrule formation in the young Solar System. Furthermore, because maximum accretion ages of chondrite parent bodies are constrained by the age of their youngest components (i.e. chondrules), accretion of the EPB, MPB and APB must have predated accretion of chondrite parent bodies since most absolute or relative chondrule ages extend to >2 Myr after CAI formation [8] [9] [10] . Accretion of chondrite parent bodies >1.5 Myr after CAI formation would have occurred at a time when 26 Al and 60 Fe were not sufficiently extant to initiate melting. As such, the results presented here support the hypothesis that accretion of all differentiated planetesimals predates accretion of chondrite parent bodies, although chondrites are traditionally viewed as the most primitive and oldest Solar System objects.
